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ItSBXgfOXf&^U: 
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1 

tciJ^T. 10 

us. 

mum. bhwtv-^K&ztffimzmzmtth 

JMra J:tf*oTffia:i^6&Si'^t:0fB^J: £ 
mZ&ttt LX'ftb&x&UX—jWtjiifi&TLX 

OEQEHS. 30 

3 >£ftxbhz t east ktia»^-f«« 

[fWloBa&WH] 40 
[0001] 

[0002] 

S. 50 
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[0003] ¥*£tti£Sli. ^HMtt'xyyfcfc* h 

•y+yyumizk zxuzmm-ztizj: o 
7-f-3?«i j ? > x.y^y^j!P!^(7)flS(7)^. mums 

[0004] ^mWWx/>±«y^^-yfcSPflrt-4ii3B 

^KHi ^^S^y^^V-^Kj 199 5^ 
8^#PP9 6-9 9t!^.ii,fLT^S. ifc. 3t^B 
«*Jflv>fcWHrifeTtt. fcim-167456 *&W=E 

imw&mw&Kkiz-? L%ti*wmkim\zmx. 
-f&ztizx*) Ltimmmx'nttm&zff o -n 

[0005] jjew J: -3 jm'W-ytxmfvm 

mzk&mmiiMmzKnxzfziz*). mmmx 
*) i>#mm<om^m?immm^xm^?-yzit 

*)®w*?-y£immm-&m-&iz^ mmtf&#f 

0£#afctoWi7&fE«?gi^ (Scanning Electron M 
icroscopy. WTSEMfcUfrt) iCi*«KJ:Jt^"C*«fc 

[ooo6] vm^m^ti^-y^m^^mt 

LT\ J. Vac. Sci. Tech. B. Vol.9, No.6, pp. 3005 
-3009(1991). J- Vac. Sci. Tech. B, Vol.10, No.6, 
PP.2511 -2515(1992). fc &tmffiP5- 258703 -f-^ffi 
tUSP5,502,306fc:. jfflS^) S E M0) 1 0 0*SJ3Lh ( 1 0 

n AJiLL ) om^wszz t o /cm^^^mits« 
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i o o o 7 1 *fc , &ji!i&£irr&®s8a«£m^iaT' 

^4fcSV^«tffig-r&^fcLT«i. t$BIIS59-155941 

fji^frEttt ) pp 6 2 2 - 6 2 3 ftmmmz'j?* 

< tzMz. 2 k e VOT<9ffiMmm«8ltfc J 9 
8^-338280 #&«(Ctt«t*»» 

fflgoaffifcHB&t-f !> £ 1 1 x *) . tmw^rtmzn 10 
nt^s*s. ztizmm-zumt it. #gm-2S8 

703-t&#fc. Stf4i£fiT^M3[S-Tiia^Ma[ L . 
tLX\">h. 

[0009] ^at«^mM«^K#-rs^rafc lt 

0948^t>itmiB¥5-258703 *f*&«fc:BBSSiVC I* 
£>. fi^SEMTJflV^*lT£*:Z^^<9EI 

v^*« x z^Arco^nammit. $&tmzx&m.t: 

^^ftS£fflvtf:t&itj^&^im-258703^ 
ffitgfl^SirC^S. 30 

[00 10] 

[isws&lj: a t-$-hm$m mtcommizb^x 
it. \mi&miWnmmmmtfiLtti l z£j}^ tix 

[0011] *i6Ba{i^s^(c^-c^$fe^t>w 

CO X ^H»/ V- >tf>8QEggfc ± t&SEfrffifc&flW- 
[00 12] SEM-H^Lfc^-ytf^x^SQE 

wax-as #g 

imt^^t^^x^xm^tuz^-y. ax 
vwm&zm-&mmiz x ^tM^timtim 

-yiz-?^xi*. smzxzn :: mmmi8.izte®it>x 
&^$fffli&i-&t:it>. icamgmizii^xmm-f so 
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yft^ ?xy\8BtEgSfc J: ot ^x/v^BWW-^i 

^&mLmtimt?>zbtfX'Z?. £j£tt<oi6j 

\zmhrv*xmym*?. mm*mizxtt& 
m&msuztmnzmm-h z t 0 . T-o-bx^ft 

[0013] *HBJBi, 3t^Wt«iaiBiKrm«Hiji 

x\ Lfri>im&tt-t&tfmfcx^xBtiL2tuzJ*? 
-y&xvwmztt&mftt mw& in+tmik. 

IZX -iXBtfLZtUz^f-yiZ-O^X t> SE Mtiot 

[0014] *3m\±. zntf&tmzm^xmmizm 
-rztvx-z&w&m&zffl&L. ^?->tt$v^ 

^immwmisvwkmtihxv&wzmm-h z 

blzhh. 

[o 0 1 5 3 m.<r>mmzh~>x\t. ^^j^mmm. 
mzvxjswm&ff&r l fc»»fcff tot it 

[0 0 1 6 3 *»BJJi. frfr&&lzi>m*.x%ZtVzi> 

mmmizm*m*)X ^mw-><?>ti&3mt3xv 
mw7m£$mtz>i>(ox'$>z. 

[00 17] 

mmirmm-^tzibco^m i^^w^-y, co 

^) , x.y*>tWweJi?-> (ffi) ^rt'^a 
izWti LXBtf&irtth Xoiz Ltz. 

[ooi8]^. *muzt5ux*:>iffi£t\t. &mi 
mt^imat<D-^>com& (^h) %mmu ->x 

^s«<offl« znmLx-k/^mmt^x-mm-tz . 
[0019] ^f&BjjiijittWfcte&KiSff s^a*>«ktf 

[0020] ^xyNcoiHlSS^^-yj!^^^ 

srissttssgst^at. mmnzx->xm.frt>m.-t 
m^iVMrt-miti^mt. mm&mzx^xmi 
ztifzm j $m&tt.ixiffitmm®t. m&mz 



5 

^fufc-CfcA^ii^rtg*. tfie<0 2 

[0021] »>xy\<?5lHljBvN^-y*^«S 

7*-?A*^T<D5fB££3:ttfc LX^ib&btz^yjf 
[0022] *mM. miz^tbfeubfi:/*?*-?^ 
[0023] *3tWl±. JHz=f>#>'&t>fz>*y*-9m- 

seta ®wv-><mm ! m:mkr& . 

[0024] 

muzwmth. 

[0025] m&mnwif-ymtt&m. 1 e>m&* 

frfcHMUWlXH*. «BE32l*ll±*»|LT, 

ttdi&iisLCfii l, 3yf^u>xi2, r^y* 
>^iiisiSi3, *iSE«i6i2i 1 5 , &914, Jtiuy 

XI 6. RIHR17. ExB«|ft|Sl8*W»IIIftS*l't 

zi«rF*a}S7«>3^ rasff«as»2oa« 

8BtES 2 rtwJtlJj P y X 1 6 oJJSffcESS *xT ^ & . 
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Xf-y'3 1, Y^f-y'3 2, EBEX-r-^3 3. 
»E-*i|g»3 4. KtHMS$neS3 5«>6fl| 

*s<tTi^4. ttssntttautt. ®3m2<r>mmzti 
mmm&mn&mxhix . sv*aw**ff* 
%\.*®mtdzimiz&ffintLX js *) . *f#¥* 3 1 
*&smm»40iB0fflm&torci>6. xx 

x-^'3 1 ifcteYXx-x'3 2#«W£&3 

io tv»* . xmtmm* &%ma o . ^X4 1 , 
\t. &-muEw*4 6 , mzB«ia^4 1 . mmu 

48. ««We»4 9J:0««S*trv^. M*)&£tl 

20 iSAASfiT^i. #JfflER6tt, 3fiEHtfilR4 3 £ 
ffiwt, ti»*-*»#H&3 4. tttt3E£«Cia3*ISg3g 

J: 3«*l^^^«Si4 5^>«t^-%t^4 4tc 
[0026] W»SHR9«)Bfll»KWr«n:K>(=li. 

-i^^si^i^s-fr. &m^*ii9?)* 

^EfcJ:^x-^31, 3 2^»fc^}fflLT^aj-rS 

ii^T-®b&wm®W£iz-f&<£gtfb&. 
T*at0TCtts a^SEMtJt^Jl 0 OfgijLLtfX 

«itr i o o nAo*m&m^£Hiiw>?srt-&<r 

40 mtU lB^ttO. l//mD t 1 @<D^ES: 1 tx 
sTfroXolzLlz. 

[0027] i o tzamiMmmximsm 

i 1 ?. «*«0f5i.J^>-rx7 L >' (W) 

^f^. ^m.imm : mizit'<x%%.Lt:wmm 
: maaa( f »^ii&. ^m^&iofcuom^ 
5*SBMjaE*siH'c#6. -acis^ai 9<4. 

50 1 Ot^l^JiSLmi lt^fcSffSrEPJp-tSClfC 
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7 

wmi oa^i^aisfis. -&MF?m 9<ntm 
«±. mm. i o iznw£<n%<r>m&k w int-s -r t 

uyXi 2xmiZti. ZMzmnuyXi 6lz£ *)M 
<tZt>tlXmfe3O±.0)X-YX7—i?3 1, 3 2(7) 

m>*Ti5±TS77 y^yvm-^mL-th^m^mi 10 
«f^sa«9t«. v?-T<yrw&3 6tz£<9nco 

3EU «^FM1 Oomft^^tS^BtEfflgg^^ 

[0028] 9 ±.<,Z-ttM?& 1 9 fclHMt 

SitfcJ:-?T^UJt-<^^5 lfcL J&8BfEa«9 20 

±*{c. ExBffliflisi8*>'ffia$ix. z\tnzir>isam 

Ztltl-ttm^ 5 1 JiBf^O*(6HVffll6l Ztl& . E x B 
«fi2S 1 8£7WS*Efc?a#<D3gJgfc: J: 0 . 

ExBM|fa&l8£JD«fa£iifc~»:«^5l*;i. Br 

feff)3i#-x'&mL 1 7 izmzzth . znmm. 1 7«. 

SW* 1 7 fcM£Zl£-<$^P5 1 tfigetS b . R 
»K1 7A^IJ|&V~- 50 e Vcrxx.*)V*r~£$rim- 

[0029] zxsfmssnM. Mmmztu&& 
M2rtt(±z»«^aiS2o*>\ ®&m.2cmizti7 

VTy~r21, AD£&3§2 2, ft^Bl^g2 3, 
S£#&2 4, «§&J&£&2 5, KEmiS2 6, TUT 

xm® 2 9 *vo^. BdseLfciafc. 
-<xs^aia{7c7)d *>. n<^^a5S2 ovm& 40 

^ttJS2 0, Toryy-2 1, admj}£2 2, 

J&?82 3. 7VTy7mmM27, AD»SB 
€212 8(i. &Em2 6fc«J:0iE<omffit7n-7 i -f 

>^ltu&. ±fEEi«gi 7izmmLx^itzm~ 
coz&m^ 5 2«. ^o^im^tJ: ozifcs^&aiss 

2 0^s&tft&„ -<^TF«ai§|2 0«, -&1K4&1 

^5 l#*W»&SivC£0fl!iU 7fc»^LT^±L 
fcSZOZiWtfF 5 2 -&Mrm 1 9<9>gSt<D:M 50 
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s y?t miLxmtH'tixdizm^tix^. ~<x 
Wr?miH$s2o<Diaj3mm±. ®£m2<mtzmm.i*ti 

jtr , JTyr21Ti gjg $il AD^e^2 2fcJ;"5x 

SWf-^fcSri. AD^ltS2 2«. -&m?ftaj 
S2 o*^ajL3tr^a^^T'jryr2 1 \,zx~> 
xm^ivtzmzm.*>izfj^)um^izmnLx. mm 

<m®5lzm£t&£5izffif$.2tiX^Z>. mtHLtzT 

Tv7m^zm&mmz7i;?)Utt.Lxfrt>5S£?z>cr > 
x. miZQi>M&xR^sNi£0)&\.m^zn&zt 

[0 030]X-YXf-y*3 1, 3 2±t»2»$3lEg 

&9tftmztixt5<o . timmmzitx-YAT-i; 

31.32 £f*iL3-fr-C-#«?l8 1 9 £Zl&7ct>g£ 
-f Soffit, timgT&ftZX-YAT-is3 1. 3 25: 

S7*8 19?: X*[6jtBSSt^E-r hW&> I vfiifr?- 

i}Mmm(?iA7--i''m±2-£xtf&tzi3m. tm 

m^Sl 1 9 £ 7^ ydf S^r fcfcL 
^y^fflrsjlsl 3tcJ: O-i^^i 9*i®|6i$it 
T, m^S*^'3 1 4 J-iBiL&^J: o tzWWZ'Z h. 
[0031] fifi^^jftRS3 4 fc UT , ^U60IIT' 

e tt^Y^-> ? 3 2c7)fiB^ii^ia-c ; E^^T^, am 

31, fUHIfiXf-ySawt- 

&6fc^S;ft.£J:d£ffij£3;ft.Tii 1 9, $0ffliai6«C: 
flf.cO^-^tcS^V^T-aca^S 1 9aW3irCU 
•5ffi^><4g*MEiltliaiT-# J: d Tfc D . ^ 

mzmtxmnmx-'&m i mi 9m&&w.com3 e 

[0032] S^E^«a?jS5g5l3 5ii. S^t'-A 

tfmiZtlXlS*), X-YXf-yl3 1, 3 2tlS® 
$^S«i3fflS9<7)a$5-||iSfSTill^rs J: 3 (sffi 

^&m;zmwj:m&uzmm&m6L9tzmiL. k 
mytmmirmmai^-^izx^iiiiL. m.<ry$mfr 

mhzm$L%3 5cr)m%.T : -?izm^x. -<%gm 
i9£M<®&fdtxom>i'yxi e^m^wm^y-i 
T*-,9\,zms£ix. sj^HteiEWStJsw^^fc- 
'dmFmi 9jHgstT'^5iot^oT^s. *7t. m 
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[0033] B&aasas 5 tem-mmzm4 6tm~ 

B£E1gS54 7 , 8 . %3m%.&4 9 , 

5 OfcJ: DttJ£3*ra>l>. ±f£Z<K«-?-t&aj3§2 0T 
WaS*ifc*BWEfflK9«)H«fl|'9l4. 7 , yrxr21 
TJWSfl. AD£^2 2t > TV^ft3*l*:8fc3fc 
%&^®2 3T'3ftl^fc£&S*U *e2S¥«2 4 fcj: 

tt3#iAtM=fli-aflueii>4 6$>s w±?szBtaia« 

m%&4 914. iS»gi54 8fc?Jtt«ft3*i«£BnMr 

^a^tt£j^DL£^ffikJt«U »ftg*>LSvHI 

[0034] ifiiTISB**- V*aaMI 1 ?>£{4«7) 
flUSfco^TfMHLTSfca*. 5 1 

W*S . -WffFtS 1 9 H*K7J«-6 k we* 

m*MiLX-&m?t%-oX&V'^5 0 e V<7)X*;l<* 

mmmtxcommt < & o . za«?#si 

£li-&m?*8 k @ftflffl?)ajgfcfc# LTfc 0 . Z& 
[0035] 02 Wl3«? 5 1 0SMHtt-&fcti>Ott? 

«*»3. :2WH*aw7«±wtira*wtf'. -a 

*W19l4W«aHK9Nia»8*i. &&£g«9|!l 

1 d^z&s^s 1 

16, ExBflH43ll8lcJ:0nX. ffii*n$n^st«i 

M£ii*:Z&m75 ltfa^S-IkiciO. RlflK 
1 7*^«j&V~5 0 e V£>X*7l^-£fSfogSZOZ 
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1 0 

am^ 5 2 . ^s&z^z&m^ 5 2 z 

&¥ft*ttJS2 0 i:Zi^^StiS2 0 WROWtfc* 

aj^oiw^isiis. 

[0036] ExBff£8l80«Bmi. StfclSag 

fc-tfrnF? 5 l#ExBiI|6j2§l 8£jffii-t&l£fc9 5 
%J2UaWi3lfC*4J: 3fcU RSt«l 7JCT£*>9 5 
10 %OZ»«^5 1*^5^*tlMf&S<xT^ZOZ»: 
5 2 h ZttfX'Zh. 

[0037] -&m?&iK&2 o t i/c. *mmm 

[ 0 0 3 8 ] P I NS4Wf|cK!BISi£lttOP N9¥» 

Txw±*(pmt&z. t izx *)v->tv >rm 
1 o o mh z <nnwm.<nz:dm, : m^m^f 

hZbWX'th. ^coZ»«^S!a5S2 0t>J:^«iaJlHl 
»T*4ryr^7-2 1. AD3g«iS2 2. 3B^#S 
20 2 3*jE««ElC7n— r-f yfLX^t. ISVxMffi. 

1 7-cit.^mztozi^^ 5 2«, vawmzt *)- 

J«T«aj»2 0fc:*§|8ti. «x^;^-*t«TZ»: 
*f*aai 2 0 {CAW LTUBWTMewx**^-* 

*oois*i*. 3t«awrcffl^fcz»c« ; F*as»2 o 

mzozijcm^ 5 2 u« i o o o teKitmsfifcrnMi 
mz-%h. z(Dwmn\iTVT>72 1 \,zx os^k 

30 JMB3*U iOfll(iS*ifcfl-»(T"tn^e*)»4AD 

3S^2 2fcJ:0T^;Hi^=^Sns. *LT. 
AD^«i^2 20ttJ^5-#b* y h«Hz5B»I^R2 3 . 
3tee^#S24, SS&&#«2 5£-Hl-?ft^ft. 

<i«coe^#a 

*U«V». ST. «3a»#»2 3fcj:D*f f ^/MS-* 
«E«S*utfi#tt. 3fc£i**824fcJ:91Kv238¥ 

40 *a^taaiLT3&»4»^W6«i4. zi^^aiS2 

0*»63BC«^R2 3 2TC>ffiftHR#)mBE«X2 6 

3E«I^S2 3 k UT«»«-»fc*«-*fc3aW4«3IHIS 
*ea»R2 4i:LT3iai^tfia^4367r>f 

/<^-r*t. wn&mz®2 5 k LTftft-^mrvfi 

50 £T-xm&^'^<Dffi-^fc^fc£S|-t-£S. 
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[ 0 0 3 9 ] ±l2«0HiS^T'«. Z&»?t&aif| 

[ o o 4 o ] mz , «iEiHis&v^->«a^M 1 1 i o 

h. zzxzcoms&mi9iim%*frrtzimzti. 
mmfcztvtzmzmsMmzti. nmmmtth&n 20 
sojsssfcaLfc t>mt?>tz)f><7)W&m2iz&mzti 

£. m&2X'te. IS**£3 0. 1. 

32. mm^-'>'33<r>±iz^m^)^^tm-t^ 

*U ffift@5£$*i£. *>y hS*i*:8!tfc3g«9li. * 

frmtztifjxfccQti&g-n-izmiz x- yxx-^'3 

1 , 3 2<0XfcJ:yY^|pi^i)t«J: 03K^taMa54 

im&mL9±izmmtuz®wv-y<7>ftm®m 
mmmmzti. m.®mmimiz^ihmmtuzmt 
im<?>ffi&7)®wv->m&timzii. &-<vmm 30 
commmmta^tih. mzm-^m^h-^se. 

commizmiu mtizmwwm&mmzti. & 
m®ms^izm&ztvtim>*?-ywi&timz 
*u m-nmnfmmm&xvm-'commizm-z 

4h HieXx-y3 3JillI«t. ^0Kl:2:«E-t 
6. =2rtJ. *»iS0!|-eJilHlKAx-v3 3O|BiKfc:iO 
®8m;»£ffluEl/0^*\ lH|!!S^-^3 3itL 

<nm.wmtzMz^ &-<7)mm, %&mmmmmk 
mwsmmmmz x h^z.<mw^~y<D&.m 

[004 1] 3t^St^{c±&a^fflv^ii 

*U »eB^R9±<0Illffi^-^-y<0f--v7-tf>{ja ji J»f- 50 
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m^m^X^tih. iiz^ S*iSfflg9±tt>{tl»» 
H&a^t&E$i"U ±SfcTO(c*llfflSll6fcA*$^ 

^ymmmzx *)mhKx\^^u±Tmtx'm& 

LX®!mmX'&&ff>X\ ■fvTCOEfflJrt- yTftff)® 

w*?->cdu4 ta v zmmzwrntz z t&x-z . 
[0042] m&x d izhxmm&M&A nz xm 

XXf-y'3 liJil/YXT— ^'3 2<nmiAzX 

*). mmmRstfm&^swTiz&mztiz. w. 

mmmmcoimte. ^eoimx-^tii. ±£3re® 
a^Hmt x mwitftiz&^xai&ztmjEZtoim 
, 3t^«siia54 x-wmztuz tcotmt 
mw->tz. -xmni 9#i&mnm&4 4 
£xvxYimiz-&.7ciz7mztixmi2ti&. zco 

WflKi oT^JlJSfl-S. i t lz£ 0 , «^H«*>' 

nxfisfts. mz%&miMmmz£*)t8m%&&m. 
m&wm&it. tixvomm&mkzti. K-om. 
WE^frw&zixx^kizV). mmmzttKttmm 
im<n^mTm&izm^t^mmE, wmm 
£$mt&z\ttfx-zz. =5rfc. -nm z mi9$:mi 
mm9izmstt&t. zcomomtz. m&M 

h wimmm&^nm£mmmizt>^x--<!m 
^mi 9 zmm-zmw-yii^mmmrnHz 

»/7W\w^~/7iziiVhmw<n®wv-y*mm 
6frt>&mmzm${X'%i>xoizLxi5<. ztuzx 
0 , w&zizMmtmmffimiz x *)-ftwm 1 9 
zmt iiz§m) s $B£Mmz&&c\ ta%^. 
[0043] »:(c. e^nis^ixs. ®&mzimm 
m£9izmtt&-&m : mi9(r>mii, m<vm 
izxm>iz. t-r. -&izm : mwmizmhSNit 
\x. ^tzmm-zm^nm&wmbwmMm? 

zmrc%z>mx'b&imm r ). m&sNmnoa 
ufi-mxb o.#^L<»i5o w±&mx-t> s . m 
*oj:3c. n : mm&0)SNit^ muzmti-hm 
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1 3 

SNJt 1 0 ***fcifrfcttJ|l-Mto: *)'J? 
^r<tilOOfflULh^m j F* { ^i:^0. S Nik 5 0 
*&&t:iblz\±>J,-%< 1 1> 2 5 0 OfflJiLLtf)*? *«S8t 

too44] znm&jw-ym&xmzmm 
aj*cHifig=5:ja/h<o^PB&«i«rti, ^ t x-h <o . tth 

o. \um tLti. fe-?x. mtm&mk 2ti&%.-m 10 
^mmhtz^vmmtmito. 1 6^c/cm2 fc 

frO. Jf*L«i4^C/ci.2 ttch. ZcovmSiA 
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